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INTHODUCTION 
Iowa's greatest wealth is its natural resources, primarily the 
soils which developed under prairie vegetation. These prairie soils 
are found mainly in the northern part of the state and once covered 
one-half the land area (Fig. 1). The massive conversion to cropland 
during and after both ·dorld ~lars resulted in the loss of nearly all of 
the tall-~rass prairie vegetation in Iowa. One of the few preserved 
remnants is Kalsow Prairie, situated in North Central Iowa. This virgin 
prairie has never been plowed, although it was mowed yearly for hay 
(Hayden and Aikman, 1949). Grazing was limited to the northwest corner. 
Thus it is a historic area, preserved for its unique floral, fa1mal, and 
soil characteristics. 
Preservation of such prairie areas cannot be limited to mere 
protection of the land and its resident species. It must involve 
manipulation where necessary to prevent the intrusion of exotic, non-
typical or "weedy" species such as thistle (Cirsium arvense), (species 
names after Gleason, 1952; documented by Brotherson, 1969), milkweeds 
(Asclepias verticillata, and A. ?yriata), timothy (Phleum nratense) 
bluegrass (Poa pratensis) and. even trees. Elimination of trees once was 
accomplished Qy periodic fires which also favored survival of fire-adapted 
forbs and grasses, removed excessive accumulations of dead material, 
and stimulated seed release by plant.s Hhich normally reproduced 
vegetatively at a slow rate. Indians set fire to the prairie in early 
spring to induce green Growth for agricultural and hunting purposes. 
Lightning-caused fires were associated with the dry summer months 
(Komarek, 1965). 
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Fig. 1. Pre-settlement vegetation in Iowa (After Kuchler. 1964) 
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This investigation was initiated to: 
1. Prepare a faunal list of the vertebrates of Kalsow Prairie. 
2. : Compare po pula t ion density of ne sting bird s and small mammals 
on recently burned prairie and unburned control areas. 
3. Observe the distribution of vertebrates on the prairie in 
relation to vegetation. 
Field data were gathered during the period Narch 1968 to June 1969. 
Controlled burning was used to manage vegetation in April of each of 
these years by plant ecologists from the Department of Botany and 
Plant Pathology at Iowa state University, in cooperation with the Iowa state 
Conservation Commission. 
Field work on this study was financed by the Iowa state Preserves 
Advisory Board. 
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LITERATURE REVIEW 
The fauna of tall-grass prairie is a product of mixing of species 
entering the area from the drier plains to the west and the deciduous 
forest to the east. Listings of the biota common in Iowa during the 
last century can be found in the writings of Brumfiel (1918) and 
Pamme1 (1926). Osborn (1905) and Pammel (1926, 1930) recorded the 
partial or complete disappearance of 18 species from the state. 
Abel (1920) ,Guthrie (1928), and Kendeigh (1941) confined their 
observations in Iowa to birds. Anderson (1907) gave a history of bird 
observations in Iowa from the 1804-1806 Lewis and Clark expedition to 
the founding of the Iowa Ornithologists Union in 1894. Dm~ont (1933) 
compiled a list of the birds of Iowa, and stoner (1918) did the same for 
rodents. 
Vegetative investigations of I01/1a prairie areas were conducted by 
Shimek (1911) and ',-[eaver (1958). i"loyer (1953) and Brotherson (1969) 
described the species on Kalsow Prairie. 
}'iarking techniques to permit individual identification of mammals 
were reviewed by Ashbrook (1936), Manville (1949), and Taber (1956). 
~~cott (19/+2) a.nd Eddy and Joyco (1C)4J~) dovi~lOd tho h'l!Jic our-ta(~!~irll~ 
procedu:t;'e for mice'. 
t-'lethods of censusinr; avian populations were proposed by Lindsdale (192t3) , 
Breckentidge (l93S), Lack (1937) and Kendeigh (1944). Sight observations, 
rope drags, and singing male counts were the major means employed. 
In censusing small mammals, trapping has been the most popular 
way to estimate numbers or determine species composition in a vegetative 
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area.. Bole (1939) introduced the quadrat method. Later workers (such 
as Goodnight and Koestner (1942) and Sealander and James (1958» 
compared the effectiveness of different traps. 
Tester and Marshall (1961) studied the effect of spring and fall 
fires on the animals of a 640 acre area in Minnesota, which inoluded a 
250 acre tract of unplowed native prairie. Ten acre plots were used as 
experimental and control areas. Bird s were censused by counting singing 
males and mapping territories. Bobolinks (Dolichonyx oryzivorus) 
avoided the burned areas until litter cover was suitable; savannah 
sparrows (Passerculus sandwichensis) also showed some correlation with 
litter cover. Mammals were captured by a circular line of snap-traps in 
each plot. Numbers of meadow voles (Microtus pennsylvan1cus) were foumd 
to be positively correlated with litter cover and depth; prairie deer 
mice (Peronwscus maniculatus) showed a negative relationship. Microtus 
left the burned areas; Pero~yscus entered in greater numbers than were 
present before the fires. The masked shrew (Sorex cinereus) was present 
over most of the study area but there were larger relative populations 
in unmowed and unburned areas with a dense litter cover. 
Schramm (1968) burned small areas of a restored prairie in Illinois, 
and noted a movement of Microtus out of burned areas and an increase in 
Zapus numbers within these plots. 
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DESCRIPTION OF THE STUDY AREA 
Histor,y and Legal Description 
Kalsow Prairie, a 160 acre tract, is located approximately 4t miles 
northHe st of Manson, IOHa. It comprise s the NE ~ of Section 36, 
Belleville Township, T 90N, R 32W, Pocahontas County. Records in the 
County Courthouse at Pocahontas show that the land initially was 
purchased by the P. L. wells family in 1859. After 21 years and two 
transfers of ownership, the prairie became part of the large holdings 
of Colonel Leander Blanden. The Blanden homestead was a grain farming 
and stock breeding operation located near the present northern boundary 
of the prairie. An abandoned grain elevator and a few houses t mile 
northeast of the prairie are all that remain of the small town of 
Blanden. 
Title to the property changed hands several times after the death 
of Colonel Blanden until it was acquired by Rudolph Kalsow. It remained 
in possession of the Kalsow family until purchased from otto C. Kalsow 
by the Iowa state Conservation Commission in September, 1948. The 
acquisition was part of the Commission's 25 Year Plan, initiated in 
1933, to preserve Iowa prairie areas as outdoor museums, classrooms, 
and laboratories (Aikman, 1955). 
Hanagement Practices 
A preliminar,y management program, combining protection and limited 
mowing, was established in 1949 until a long-term program could be 
planned on the basis of intensive study of the tract (Hayden and Aikman, 
1949). Identification of plant species and soil types, and an overall 
7 
estimate of productivity and condition, was completed in 1953 (Moyer, 1953). 
Inadvertent burning occurred in 1956, when sparks from a fire on the 
fam to the south of the prairie started a blaze that spread over 
112 acres (Galliart, 1956). 
Topography, Soils, and Vegetation 
Kalsow Prairie is part of a relatively flat glacial till plain 
or ground moraine, situated between the Humboldt end moraine to the north 
and the Altamont end moraine to the south (Fig. 2). This places it well 
within the Clarion-Nicollet-tlebster soil association area, which 
corresponds closely with the Cary lobe of the lj-lisconsin glacial. ice 
sheet, known as the Des Moines lobe in Iowa (Fig. 2). 
Samples taken from the top 6 inches of soil in 1954 were analyzed by 
the radiocarbon dating technique (Rube, 1969). Organic matter in the 
Clarion loam from the high prairie of the southeast corner was found to 
be about 440 .± 120 years old, and that of the 'llebster silty clay loam 
from a nearby low spot was estimated at 270 .± 120 years. A limited 
soil survey was taken near the southeast corner in the summer of 1968 
(Brotherson, 1969). Seventeen different soils were identified in a 
20 acre area which includes the large potholes on the southern side of 
the prairie. 
The highest points of the prairie are along the eastern and western 
borders. Upland or true prairie vegetation is found there, characterized 
by prairie dropseed (Sporobolus heterolepis), little bluestem (Andropogon 
scoparius), Junegrass (Koeleria cristata), and porcupine grass (Stipa 
spartea). Gravimetrically, foliage of these 4 species forms 45 per cent of 
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the total plant cover of the prairie (Aikman, 1955). 
The ground slopes from the eastern and western sides toward the 
central area where a low swale indicates the major drainage flow 
through the prairie. The swale begins near the center of the southern 
side, meanders diagonally northeast, expanding to include the majority 
of the potholes, and then turns northwest across the tract. Just west 
of center on the northern side it intersects a broad drainage ditch 
which runs diagonally northeast across the northwest corner (Fig. 3). 
This swale is vegetated with lowland, or tall-grass prairie. The 
vegetation is coarser as well as taller in the ditch, but there are 
fewer species. Sloughgrass (Spartina ~ctinata) grow's in the most 
poorly drained areas, with switchgrass (Panicum virgatum), Canada 
wildr,ye (Elymus canadensis), Indian grass (Sorghastrum nutans), and 
big bluestem (Andropogon gerardi) occurring in sequence as the land 
rises and becomes drier. Approximately one-sixth of the total land 
area of the prairie is covered by these wet-prairie plants (Aikman, 1955). 
Included in this estimate are small areas around the potholes in the 
northeast and southwest corners, as well as the major pothole complex 
in the south central part of the prairie. The potholes themselves 
are ringed with a mixture of blue joint (Calamagrostis spp.), smartweed 
(Polygonum spp.), and slouehgrass. Sedges (Carex spp.) and bulrushes 
(Scirpus spp.) occupy their centers. 
Aerial photos show the marks of two old fence lines which enclosed 
nearly one-sixth of the prairie in the northwest corner. This tract was 
grazed by cattle for an indefinite period, and now consists primarily of 
blue~rass. Milkweed, red clover (Trifolium pratense), quackgrass 
10 
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(Agropyron repens). and other plant indicators of disturbance also are 
present. Protection from grazing and disturbance has allowed big 
bluestem and other prairie plants to spread into this area. The 
boundar,y of this transition area is visible from the air, and is 
designated by a southwest to northeast diagonal line in Fig. J. 
12 
HETHODS 
Species List 
The species li3t includes not only vertebrates observed on the 
prairie, but also those seen on telephone poles, fences, and roads 
surrounding the area. Mobile, far-ranging predators such as hawks 
were added if found within a 1 mile radius of the prairie. Similarly, 
dens and tracks of mammalian predators were taken as positive indications 
of their presence on the prairie. Birds were identified by their songs, 
and by observation with binoculars. 
Heasurement of Avian Populations 
A census of birds was taken four times during the breeding 
season, and the positions of singinG males were plotted on an outline 
map. Each male was assumed to be associated with one female and a 
nest. Any nests discovered were checked for the presence of eggs or 
young. Location, species, and number of eEgs or young were recorded on 
the map for each nest. 
Neasurement of Mammalian Populations 
Li ve- tra upin.i: 
Hammals were captured by two methods. To study the effect of 
burning on the distribution and abundance of small mammals, Hav-a-hart 
live-traps were set in both high prairie and bluegrass-prairie areas 
before the 1968 fire. These areas were separated from the rest of the 
prairie by a 50 foot lane mowed on a north to south axis (Fig. 4). 
Originally, 84 traps were used in these two quadrats, to mark as many 
~ .. 
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Fig. 4. Looation of live-trapping and snap-trapping quadrats on 
Ka1sOw Prairie in 1968 and 1969 
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animals as possible in the area to be burned. The traps were arranged 
in 7 east-west lines with 12 traps per line. Each quadrat enclosed 
105,600 square feet, slightly less than 2t acres. The burned bluegrass-
prairie quadrat was designated # 3, the burned prairie quadrat # 5. The 
quadrats were trapped alternately, for three-night periods. 
After the burn, one half (42) of the traps were moved to identical 
quadrats directly across the mowed lane in unburned prairie. These 
quadrats served as controls. The entire unburned area became a refuge 
for animals leaving the burned area. The unburned bluegrass-prairie 
quadrat was designated ff 3A, the unburned prairie quadrat # 5A. Following 
removal of half of the traps, it ~fas necessary to cover the same area 
in the original quadrats Hith fewer traps. To do this, all odd-numbered 
traps were retained in the odd-numbered lines (1, 3, 5, and 7) and even-
numbered traps were kept in lines 2, 4, and 6. Those traps removed were 
placed in the control quadrats in positions corresponding to those of 
the experimental quadrat traps. The lines were 15 paces apart (approxi-
mately 40 feet) in all four quadrats, and the traps in each line we're 
positioned 30 paces apart (approximately 80 feet). 
In 1969 pre-burn trapping the same experimental scheme was used on 
the eastern side of the prairie. Only one experimental quadrat, # I, 
and one control quadrat,. # lA, were established in the high prairie 
vegetation near the potholes. 
All traps were, baited with peanut butter on the first night of 
each three-night trappinr, period. They were set in the evening at 
dusk and checked early each mornin~, but were not rebaited. All traps 
were closed by the investigatorto prevent interference by diurnal 
15 
animals. Captured mammals were marked by toe-clipping and numbered 
ear tags. Species, weight, sex, age, reproductive condition, and trap 
location were noted for each animal before its release. Those which 
died in the traps or during handling were preserved by freezing for 
further study. 
Snap-trapping 
Snap-trapping was used to determine the distribution of small 
mammals in relation to vegetation. Five types of vegetation were chosen 
for study: burned prairie, unburned prairie, bluegrass, sloughgrass 
in the sTiJ'ale. and the po thole complex. '1.Wo replications of a five 
line quadrat were set up in each area. !loman nU'1lerals were assigned to 
the quadrate in a north to south pattern. Thus, I and II designated the 
bluegrass area, III and ri the sloughgrass, V and VI the burned prairie, 
VII and VIII the unburned prairie, and Ii and X the potholes (Fig. 4). 
Ten trap stations were spaced at 20 foot intervals on each transect 
with 20 feet between transects. Two small Victor snap-traps were tied 
to each 5/16 inch dowel station marker to minimize loss. Each quadrat, 
therefore, covered 11.},400 square feet (approximately one-third acre) 
and contained 100 traps. Each quadrat was trapped for four nights during 
each season of the year. The traps were baited with peanut butter on 
the first ni~ht of the period, and were checked as early in the morning 
as possible. All captures were recorded as to species, sex, age, 
reproductive condition, and trap locality. Host Here frozen for further 
study, except those partially consumed by insects or shrews. 
Data from 1968 and 1969 trapping periods 'trIere used in the construction 
16 
of chi-square contingency tables to analyze the distribution of mammals 
among the vegetation types and the effect of fire on that distribution. 
Frozen specimens were combined with those which died in live-traps 
and examined to determine reproduction. Sex of the animals was determined 
internally. Female reproductive tracts were inspected for the presence 
of embr.yos. 
Reptiles and Amphibians 
I~ptiles and amphibians were identified by examination of specimens 
captured by hand. No attempt was made to estimate their densities or 
distributions other than noting their locations within the study area. 
17 
RESULTS 
Species List 
The fauna of the prairie has under~one drastic changes since the 
coming of the white man and his implements. Bison (Bison bison) are no 
longer present. The wolf (Canis lUpus) long has been extirpated, and 
the coyote (Cani§. latraps) is not abundant in the area. The greatE~r 
prairie chicken (tympanuchu~ cupido) has been replaced by the ring-
necked pheasant (Phasianus colchicus), a non-native species. Those 
animals which remain are those which have adapted to cultivation and the 
presence of man. 
All species seen on or near the prairie are recorded in the Appendix. 
Franklin's ground squirrel (Citellus franklinii) and the prairie vole 
(Hicrotus ochrogaster) were not seen, although they may be present. The 
entire state of Iowa is within the range of each species (Burt and 
Grossenheider, 1964). All mice of the genus PerQrnyscus are regarded 
herein as prairie deer mice. 
Observations on the Effects of Fire on Prairie Vertebrates 
On April 18, 1968 approximately 40 acres on the western border of 
the prairie .... lere burned on a north to south axis by repeated ignition 
with a kerosene torch (Fi~. 4). A 50 foot lane parallel to the western 
fence line had been mowed as a fire break, and larr;e rubber "flapp3rs" 
on poles were used as an additional fire control measure. One female 
ring-necked pheasant, several meadow voles, and three ~arter snakes 
(Thamnophis spo.) '"Tere seen escaping ahead of the flames. Evidently, other 
animals had moved off due to human disturbance, or had entered burrows. 
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'rwo garter snakes were the only casualties found after the fire, 
although a systematic search was conducted. 
The second experimental burn was conducted on April 24, 1969. Forty 
acres on the eastern side of the prairie were burned, again on a north 
to south axis, and under similar conditions (Fig. 4). The fire was 
allowed to burn through the eastern fence line and across the ditoh to 
the gravel road, which acted as a fire break. A fire lane had been 
mowed previously, but was very irregular due to the extremely wet soil. 
Crows (Corvus brachyrhynchos), western meadowlarks (Sturnella neglecta), 
and savannah sparrows (Passerculus s~dwichensis) flew into the standing 
corn on the eastern side of the prairie, but later they retul~ed to 
the prairie through the smoke. Mourning doves (Zenaidura macrQura) and 
grackles (~uiscalus quiscula) perched on fences and telephone lines 
bordering the prairie durin~ the fire. A red-tailed hawk (Buteo jamaicensis) 
circled above the fire. Only one escaping garter snake was seen at the 
edge of the prairie along the road. Other snakes and one meadow vole 
were seen in the prairie, movin~ away from the line of fire, but no 
carcasses were found after the fire. Snakes were seen in the area on 
the second day after the burn, so they apparently escaped by goinr, under-
ground. TWo meadowlark nests and one pheasant nest apparently burned 
in the fire. However, all had been exten0ively damaf,ed by predators when 
found the day followin?, the burn and it was not possible to determine 
which event occurred first. 
19 
Avian Populations 
All singing male birds were plotted on an outline map of the prairie 
(Fig. 5). Locations of nests discovered during the study also are shown 
with the number of eggs or young present. Numbers of males of each 
species are presented in Table 1. Bobolinks (Dolich~nyx oryzivorus). 
Table 1. Census of singing male birds on Kalsow Prairie in 1969 
Species Number 
Bobolink 
Redwinged blackbird 
It/estern meadowlark 
Yellowthroat 
Lark sparrow 
Grasshopper sparrow 
Dickcissel 
Long-billed marsh wren 
Field sparrow 
Savannah sparrow 
American goldfinch 
31 
9 
8 
4 
2 
2 
2 
2 
1 
1 
1 
redwinged blackbirds (A~elaius phoeniceus), and western meadowlarks are 
the most common species on the prairie, in that order. Dickcissels 
(Spiza americana) are numerous in the vicinity but remain in cultivated 
areas, where they apparently nest in fencerows. The male bobolinks 
arrived on the prairie after the fire each year, and most set up 
territories in the unburned vegetation. Few nested on the 1968 burned 
area during that breeding season, but that area contained the highest 
population density on the study area in 1969. Two pairs utilized the 
recently burned area during the sprinG and summer of 1969. 
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Fig. 5. Location of bird nests on Kalsow Prairie in 1968 and 1969. 
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Specific habitat and locality preferences are evident in Fig. 5. 
Meadowlarks, highly territorial and aggressive, were wide~ spaced in 
prairie vegetation, always near the borders where there were abundant 
songposts. Bobolinks, with small territories, nested in bluegrass or 
prairie areas. Redwinged blackbirds were found only in wet spots 
where mareh emerp;ents like sedges and bulrushes provided opportunities 
for nesting near water. Yellowthroats (Gleothlypis trichas) and goldfinches 
(Spinu~ tristis) were found near tall brushy areas or willow clumps. 
Long-billed marsh wrens (Telmatodytes palustris) were seen in proximity 
to redwings in the potholes. Short-billed marsh wrens (Cystothorus 
platensis), observed only in 1968, inhabited damp sloughgrass areas. 
Lark sparrows (Chondestes grammacus), field sparrows (Spizella pusilla), 
savannah sparrows, and dickcissels always were found in prairie areas 
near the fence lines. Grasshopper sparrows (Ammodramus savanoarum) 
were only seen in the central prairie re~ion. Pheasants nested only in 
prairie vegetation. 
Hammalian Populations 
Live-trauping 
Numbers of animals captured for the total period are given in 
Table 2. From the species distributions in the trapping areas, it is 
evident that the ~r.reatest concentrations of Peromyscus ~'1ere in the burned 
areas; Hicrotus were concentrated in the unburned areas. 
The first I'1icrotus captured in the burned area was not found until 
4 months after the fire on AUf,ust 16. The meadow jumping mouse (Zapus 
hudsonius) was not cau~ht in any quadrat until June, but it hibernates 
22 
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and is not active until May (Quimby, 1951). The short-tailed shrew 
(31arina brevi cauda ) lias more abundant in the burned areas. Only one 
house mouse (Mus musculus) was captured near a fence line in burned 
bluegrass-prairie ver.~etation. The western harvest mouse (f{eithrodontomys 
meealotis) was found in both burned and unburned prairie ver,etation. 
The masked shrew (Sorex cinereus) was more abundant in unburned areas. 
The total of all animals in each of the bluegrass-prairie quadrats was 
similar, but the unburned prairie quadrat showed a much lower number of 
captures than did the burned prairie quadrat, which more nearly approxi-
mated the totals of the bluegrass-prairie areas. 
Similar results ltlere obtained in 1969. The first trapping period 
covered the 3 days before the fire. One ?ero~yscus was captured in the 
area to be burned, and one Peromyscus and one H1 crotu~ were obtained in 
the unburned prairie. One Hicrotus was captured il;.ay 5 in the burned area, 
11 days after the fire, but it was found in a shallow, trlet depressed 
area which had not burned and which contained much dead ve~etation. Again, 
many more Peromyscus trmre captured in the burned quadrat. l~early one-
third were juveniles. ~,~o juveniles of any species were cau~:ht in the 
unburned area. Total nurnberG of captures are given in Table 2. 
Snap-trapping 
Table J shows the distribution of species in the five ver,etative 
areas of the prairie, sampled twice per season. The data demonstrate a 
pattern similar to that of the live-trapping results. The potholes 
Here not trapped in the winter due to snow accumulation and in sprinl~ 
due to subsequent hi>,;h Hater levels. Also, the fall trappin~~ fi~~ures 
are lower than the number of animals actually captured, due to severe 
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Table;. Number of mammals captured in snap-traps during the summer, 
fall, winter, and spring 1968-1969 
Vegetation Quadrat Summer 
CI) 
i I ~ jl j ~ r-i ~. rn ~I +> ~ 0 E-4 
Bluegrass I 2 6 
-
8 
Bluegrass II 2 4 2 2 
- 10 
Sloughgrass III 12 2 8 5 1 28 
Sloughgrass IV :3 1 :3 2 - 9 
Burned prairie V 17 5 4 1 - 27 
.,5 17 3 3.~ ,,) ) c, ~ .... 
Burned prairie VI 1 17 1 3 3 - 25 
Unburned prairie VII 5 1 II 2 2 - 21 
.3 I.!- ? ;I~.S 
Unburned prairie VIII 1 2 3 5 - 11 
Pothole IX 2 1 8 5 - 16 
Pothole X 2 2 3 1 
-
8 
Seasonal Species Totals 28 53 43 19 .s 14 1 163 
en 
::s 
+l 
e 
u 
.... 
>~ 
2 
3 
2 
7 
24b 
Fall 
en 
I rd ~I J .~ M H rd ~I rd +l ~ M 0 CIl, ~ E-4 
1 1 4 
1 1 
1 1 
14 1 1 16 
3 3 
1 
19 
1 
3 
5 
6 
11 
12 
1 1 
2 
15 
8 
49 
24c 
Table 3 (Continued). 
Vegetation Quadrat Winter 
til 
(/) I ::1 cl$ +l II ) ~ 0 r-i H H cl$ () ~I cl$ +l .r-! ~ @ 0 ~ E-t 
Bluegrass I 2 
-
2 
Bluegrass II 
Sloughgrass III 1 
-
1 
Sloughgrass IV 1 1 
-
2 
Burned prairie V 2 
-
2 
Burned prairie VI 1 3 
-
4 
Unburned prairie VII 1 
-
1 
Unburned prairie VIII 2 1 
- 3 
Pothole IX 
Pothole X 
Seasonal Species Totals 2 11 1 1 
- 15 
25a 
Spring 
CI) 
0 r;J 
I 
s:: +> 
0 0 
(f) ] E-t ::::s ~ k +> ~ 0 jl j rc:: r-f H +> M nS H 0 ~I oM ~ +> m oM 8! ~ 0 ~ ::E: m E-t 
25 1 26 40 
23 23 33 
22 22 52 
11 2 13 25 
3 J 1 1 1 3 12 57 
4 7 2 13 45 
8 5 3 1 6 23 45 
7 7 1 1 1 17 32 
31 
16 
10, 22 8 5 1 10 149 376 
25 b 
weather conditions which necessitated leavinf, the traps set for four 
additional nights. A thaw during this time allowed increased small 
mammal movement, and many mammals were captured. Because the captures 
from this extended period could not be distinguished from those which 
took place during the normal samplins period, the data could not be 
included in the study. The removal of these animals may have affected 
the ,{inter figures for quadrats II, rv, V, and VII. 
In general. Hicrotus was most prominent in the bluep;rass and slough-
grass, Peromyscus in the burned prairie, Sorex and Zapus in both burned 
and unburned prairie and the potholes and sloughgrass, and Mus in . 
areas close to roads or farms (bluegrass and prairie). Slightly ml)re 
Reithrodontomys were found in the unburned than burned prairie. 
Reithrodontomys, Zapu~, and Blarina were not captured in either blue-
grass quadrat during this part of the study. Blarina was seldom 
caUGht in any type of habitat. 
Animals other than mammals cau~ht by snap-traps ",mre: lont{-billed 
marsh wrens, short-billed marsh wrens, yelloHthroats, bobolinks, 
Hestern smooth Green snakes (Opheodrys vernalis blanchardi), and crayfish. 
One pheasant toe and a few fli~ht feathers were found in one trap. 
~)tatistical Analysi~ 
Contin~ency tablos (Tables 4, 5, and 6) are based on live-trappins 
data from Table 2. Expected values are shown in parentheses. Chi-square 
values, de~~rees of freedom. and probabilities are given below each table. 
Table 4 shows that i'~icrotu~ 'lias found in unburned areas in much 
f~reater numbers than would be expected on the basis of an equal distri-
26 
Table 4. Number of captures of small mammals live-trapped in burned 
and unburned bluegrass-prairie and prairie quadrats in 
1968 and 1969 
CJ) 
0 
Vegetation I 
+l 
s:: 
I 
0 
""d 
0 .~ H 
,il j ..s:: ~I +l .,... ~ @ 
Burned 3(44.5) 120(76.3) 8(12.0) 1(3.0) 1(1.2) 5(4.8) 11(7.2) 
Unburned 71(29.5) 7(50.7) 12(8.0) 4(2.0) 1(0.8) 3(3.2) 1(4.8) 
2 
-X = 171.35 d.f. = 6 p (' .001 
Table 5. Number of captures of small mammals live-trapped in burned 
and unburned bluegrass-prairie quadrats in 1968 
CJ) I ~ m +l ~ [/) 0 ~I H H 11 (J m Vegetation oM .~ fit ~ ~ 
Burned 1(24.4) 44(21.9) 3(5 •. 4) 8(3.9 ) 2(2.4) 
Unburned 49(25.6) 1(23.1) 8(5.6) 0(4.1) 3(2.6) 
2 )(. = 97.63 d.f. = 4 p < .001 
?7 
Table 6. Number of captures of small mammals live-trapped in burned and 
unburned prairie quadrats in 1968 and 1969 
Vegetation Microtus Peroroyscus Sorex Reithrodontomys Blarina Others 
Burned 
Unburned 
{: ~. 70.09 
2(16.9) 76(57.8) 5(6.4) 
22(7.1) 6(24.2) 4(2.6) 
d.f. = 5 p < .001 
5(5.6) 
3(2.4) 
3(2.8) 0(1.4) 
1(1.2) 2(0.6) 
but ion in both vegetative types. More Peromyscus were captured in areas 
that were burned than would be expected. Sorex may have avoided the 
burned areas and Blarina may have increased in number within them, but 
the observed values for these species are similar to the expected values. 
The observed and expected values also are similar for each of the 
three other species. 
Tables 5 and 6 show results which are similar to the results of 
Table 4: fewer Microtus than expected on burned areas, and more 
Peromyscus. Sorex and Blarina also follow the pattern shown in Table 4. 
Zapus, Mus, and ReithrodontoNYs values were too low to be considered 
separately and are grouped together as "others." Observed and expected 
values are similar for this category. 
Table 7 is based on snap-trapping data from Table 3. It shows 
more Hic.rotus than expected in bluegrass and sloughgrass areas, with 
fewer than expected in burned and unburned prairie. Pero!!tVsQus values 
are the reverse. Sorex and Rei throdontomys numbers correspond closely 
with expected values. Zapus numbers are higher than expected on burned 
prairie. There were too few Mus and Blarina capb:b.red by snap-trapping 
to indicate ~ pattern. 
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Table 7. Total number of small mammals captured by snap-trapping in 
1968 and 1969, distributed according to vegetation type 
Burned Unburned 
Species Bluegrass Sloughgrass prairie prairie 
Hicrotus 54(29.5) 48(31.1) 23(59.4) 8(12.9) 
Peromyscus 13(22.4) 5(23.6) 72(45.1) 11(9.8) 
Sorex 4(9.8) 13(10.3) 22(19.7) 5(4.3) 
Zapus 0(3.6) 2(3.7) 13(7.1) 1(1.6) 
Mus 2(1.6) 1(1.6) 4(3.1) 0(0.7) 
Reithrodonto!!;.ys 0(5.6) 6(5.8) 13(11.2) 6(2.4) 
B1arina 0(0.7) 2(0.7) 0(1.3) 1(0.3) 
-X2 = 120.84 d.f. = 18 P < .001 
Reuroduction 
Data from preserved mammals are considered as one group reeardless of 
date of capture or trap location (Table 8). The figures in parentheses 
are the totals of each species obtained in the four seasons of snap-
trappin~ in all ver:etati ve areas. The numbers of preserved specimens 
are very similar to these figures, and can therefore be considered as 
representative of the individual species populations. 
In all species except !-iicrotus and B1arina, the number of males was 
much higher than the number of females. 
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Table 8. Sex ratios and reproductive data based on mammals preserved in 
1968 and 1969 
Average 
Total Snap-trap Pregnant number of 
Species examined totals Nales Females female sa embryos 
Hi9..rotus 134- 140 64 70 30 5.9 
Perom.yscus 92 105 64 28 
.5 6.8 
Sorex .58 55 38 20 10 5.1 
Reithrgdontgrn:ls 38 37 23 15 2 4.5 
Zapus 22 24 17 5 2 .5.0 
Blarina 7 3 3 4 3 5.3 
Mus 12 12 10 2 
Total 363 376 219 144 52 
a Excluding winter data 
Nearly half the female reproductive tracts contained embryos. The 
averav,e number of embr.yos for all pregnant females was 5.43. The low 
percentages of pregnant females in Pergmyscus and Reithrodgntomys result 
from a high proportion of juvenile females captured. 
Reptiles and Amphibians 
Three snakes, one skink, three frogs, and one toad were collected 
on the prairie. Scientific and common names of these species are given 
in the Appendix. The snakes and the skink inhabited high prairie 
areas; the frogs and the toad VIere found in the swale and potholes. 
Host of the 1(let areas in sprinr: and early sununer contained larGe 
numbers of breeding toads. 
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DISCUSSION 
There are no relict species of vertebrates present on Kalsow 
Prairie. Host are animals which have adapted to the farm-dominated 
environm9nt, and many can be found in greater numbers elsewhere in the 
region. However, the bobolinks are more common on the prairie than in 
the surrounding intensively cultivated area. 
Pheasants and white-tailed jackrabbits (Lenus townsendii) are 
the on~ hunted species, and they are found principally in cultivated 
fields and fencerows. These animals seldom were seen on the prairie 
and do not use it extensively for feeding or durinp; periods of 
reproduction. 
The most abundant small mammals on Kalsow Prairie are Peromyscus 
and Hicrotus. If the results of both trapping methods are combined, 
the figure for Nicrotus is slif:htly lower than that for Peromyscus, 
214 versus 232. The difference is greater when only live-trapping data 
are examined, 74 Microtus captured compared to 127 Peromyscus. Just 
the reverse is true when the snap-trappinR results are compared; 
140 Hicrotus and 105 peromyscus T,lere obtained by this method. Blarina 
is the only other mammal to Sh01tl a hirr,her number of live-trapping captures 
(12) compared to J captured in snap-traps. 
'The disappearance of Hicrotus and the increase of Peromvscus in 
the burned quadrats follow the same patterns of movement reported by 
Tester and Harshall (1961) in similar post-burn studies on natural 
prairie veeetation in Hinnesota. Schramm (1968) noted the same behavior 
in r·:icrotus after burninv of a restored prairie area in Illinois. 
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Most 7~pus captured in burned and unburned prairie areas on 
Ka1sow were on or near mounds of soil built up by excavating pocket 
gophers (Geomys bursariu§). This agrees with the findings of Tester 
and Harshall (1961), who thought the jumping mice might burrow into 
the mounds to hibernate. However, these mice were found in equal 
numbers in Ka1sow pothole areas which do not have mounds. 
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REca'IHEN'DATIONS 
If no more than one-fourth of the prairie (40 acres) is burned 
each year, there will be little dama~e to avian and mammalian populations. 
The adult mammals and birds move away beforo the fire reaches them; 
nestlinG mammals are usually protected in underr:round nests. Only 
those birds which are early nesters seem to be adversely affected and, 
of the three principal species (pheasant, meadowlark, and redvlin~ed 
blackbird), the blackbirds nest in \vet areas which rarely burn. 
Probably both pheasants and meadm'llarks renest if the first nest is 
destroyed early in the breedinG season. The toads and frogs are 
located in wet areas which do not burn, and the majority of the snakes 
and skinks can maneuver aL-lay from the fire or enter manunalian burrm-ls. 
In the future, a soil survey of the entire prairie should be 
taken. Comparisons could then be made between the soil patterns and 
the distribution of flora and fauna. 
Teachers and the general public should be encoura~ed to use Kalso\-l 
Prairie as an outdoor classroom and nature study area. Historical 
information and species descriptions could be provided for visitors by 
the use of signboards or trail markers. Precautions must be taken, 
hOHever, to avoid damar;e to the plant and animal populations by 
excessive collection or vandalism. 
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SUHNARY 
A faunal survey of the vertebrates of Kalsow Prairie, a 160 
acre virr;in prairie situated in North Central Iowa, \vas combined with 
experimental burninr, of selected areas as a vegetative management 
technique. The distribution of the vertebrates in relation to the 
vegetation types and the effects of fire on this distribution were 
observed, vlith the following results: 
1. Resident, neiGhboring, and transient species numbered 4 
reptiles, 4 amphibians, 20 mammals, and 48 birds. 
2. ~·iost of the vertebrate animals were not harmed by the 
burning. Tr,lO dead garter snakes, tvlO burned meadowlark 
ne~ts, and one burned pheasant nest were found after the 
burns. 
3. SinGin~-male counts and sight observations showed bobolinks 
to be the most numerous avian species, followed by redwinged 
blackbirds and western meadmorlarks. The bobolinks nested in 
blue~rass or prairie areas. Meadowlarks were found near the 
borders, mainly in prairie vetreta tion. itedHinGs Here primarily 
associated vlith the potholes. Other species also were 
limited by habitat preference. 
4. Live-trappint~ of small manunals in prairie and bluef,rass-prairie 
transition areas before and after controlled burning shoHed 
a movement of :··:icrotus nennsylvanicus out of the burned areas 
and a correlated increase of Peromyscus maniculatu~ in these 
areas. Zapus hudsonius and Sorex cinereus shovled a slir:ht 
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decrease in the burned areas, and Blarina brevicauda and 
Reithrodontomys megalotis a slieht increase. 
S. Snap-trapping of small mammals Has carried out in five types 
of vegetation: burned prairie, unburned prairie, blue~rass, 
sloughgrass, and the pothole complex. In eeneral, }1icrotus 
was most prominent in the bluegrass and sloughgrass, Peromyscus 
in the burned prairie, 50rex and Zapus in both types of prairie 
and the wet spots (potholes and sloughgrass), and Mus in areas 
close to roads or farms (bluegrass and prairie). Slightly 
more Reithrodontomys were found in the unburned than burned 
prairie. The most abundant small mammals on the prairie were 
Perorn.yscus maniculatus and Hicrotus pennsylvanicus. 
6. Chi-square analyses based on species habitat preferences 
and numerical distributions supported conclusions based on 
both groups of trapping data. 
7 • It was concluded that burning no more than 40 acres of the 
prairie in one year would not cause significant damage to the 
vertebrate populations resident there. 
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APPENDIX 
The following is a species list of the vertebrates of Kalsow 
Prairie. Reptilian and amphibian nomenclature is after Conant, 1958. 
Hammalian nomenclature follows Hall and Kelson, 1959. Avian nomen-
clature is from the A. O. U. checklist, 1957. The symbols represent 
residency of the species: R = resident, living and breeding on the 
prairie; N = neighboring, living in the vicinity of the prairie; 
T = transient, migrant passing through the area. 
CLASS Reptilia 
Order Squamata 
Family Scincidae 
Northern prairie skink (Eumeces septentrionalis 
septentrionalis) R 
Family Colubridae 
CLASS Amphibia 
Red-sided ~arter snake (Thamnouhis sirtalis 
parietalis) R 
__ '"Jestern Plains garter snake (Thamnonhis radix 
haydeni) R 
~lestern smooth green snake (Opheodrys vernalis 
blanchardi) R 
Order Salientia 
/" Family Bufonidae 
American toad (Bufo americanus) It 
Family Hylidae 
Blanchard's cricket frog (Acris crepitans blanchardi) R 
destern chorus frog (Pseudacris triseriata triseriata) it 
Family Ranidae 
Northern leopard frog CRana piniens piDiens) R 
CLASS Hanunalia 
Order Harsupialia 
Family Didelphiidae 
Opossum (Didelphis marsupialis) N 
Order Insectivora 
Family Soricidae 
Basked shrew C{iore~ cinereus) r{ 
=-- Short-tailed shrew (Blarina brevicauda) R 
Order Lagomorpha 
Family Leporidae 
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Eastern cottontail (Sylyilagus floridanus) N 
White-tailed jack rabbit (Lepus townsendii) N 
Order Rodentia 
Family ~iuridae 
Woodchuck (Harmota ~) N * 
~ 13-lined ground squirrel (Citellus tridecemlineatus) R 
Family Geomyidae 
---.--------------- Plains pocket gopher (Geomys bursarius) R 
Family Cricetidae 
- 14estern harvest mouse (Heithrodontomvs megalotis) R 
-- Deer mouse (Pero scus maniculatus) R 
.-- Headow vole Microtus pennsylvanicus) R 
----Huskrat (Ondatra zibethicus) R 
Family Nuridae 
House mouse (Mus musculus) R 
Family Zapodidae 
- Neadm-l jumping mouse (Zapus hudsonius).:.R 
Order Carnivora 
Family Canidae 
--- Domestic dog (Canis familiaris) N 
Red fox (Vulpes fulvg) N 
Family Hustelidae 
Badger (Taxidea iaxus) N 
Striped skunk (l1ephi tis mephitis) N 
Family Felidae 
.----., Domestic cat (Felis cat us) N 
Order Artiodactyla 
Family Cervidae * 
i.fuite-tailed deer (Odocoileus virginianus) N 
C:JI\SS Aves 
* 
Order Ciconiiformes 
Family Ardeidae 
American bittern (Botaurus lentiginosus) T 
Order Anseriformes 
Family Anatidae 
Mallard (Anas pIa tyrhvncho s) N 
Blue-winged teal (Anas discors) N 
Order Falconiformes 
Family Accipitridae 
Sharp-shinned hawk (Accipiter striatus) N 
Red-tailed hawk (Buteo iamaicensis) N 
Rough-legged hawk (ButeQ lagopus) N 
Marsh hawk (Circus cyaneus) N 
Family Falconidae 
Sparrow hawk (Falco sparverius) N 
Terminology for these species does not follow Hall and Kelson. 
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Order Galliformes 
Family Phasianidae 
~ Ring-necked pheasant (Phasianus colchicus) R 
Order Gruiformes 
Family Rallidae 
Virginia rail (Rallus limicola) T 
Sora (Porz~ carolina) T 
Order Charadriiformes 
Family Charadriidae 
Killdeer (Charadrius vociferus) N 
-- Upland plover (Bartramia langicauda) N 
Family Scolopacidae 
Greater yellowlegs (Totanus_melanoleucus) T 
Lesser yellowlegs (Totanus flavipes) T 
Pectoral sandpiper (Erolia melanotos) T 
Semipalmated sandpiper (Ereunetes pusillus) T 
Family Laridae 
Ring-billed gull (Larus delawarensis) T 
Order Columbiformes 
Family Columbidae 
- Rock dove (Columba livia) N 
~ Mourning dove (Zena~ macroura) N 
Order Strigiformes 
Family Strigidae 
Short-eared owl (Asio flammeus) N 
Order Caprimulgiformes 
Family Caprimulgidae 
Common nighthawk (Chordeiles minor) N 
Order Piciformes 
Family Picidae 
.-- Yellow-shafted flicker (Colaptes auratus) N 
---- Red-headed woodpecker (Melanerpes erythrocephalus) N 
Order Passeriformes 
Family Tyrannidae 
-- Eastern kingbird (Tyrannus tyrannus) N 
Family Alaudidae 
Horned lark (Eremophila alpestris) N 
Family Hirundinidae 
~ Barn swallow (Hirundo rustica) N 
Family Corvidae 
-- Common crow (Corvus brachyrhynchos) N 
Family Troglodytidae 
_ Long-billed marsh wren (Telmatodytes palustris) R 
-----~- Short-billed marsh wren (Cistothorus platensis) R 
Family Turdidae 
~... Robin (Turdus migratorius) N 
Family Sturnidae 
Starling (Sturnus vulgaris) N 
Family Parulidae 
Yellowthroat (Gleothlypis trichas) R 
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Family Ploceidae 
House sparrow (Passer domesticus) N 
Family Icteridae 
.~ Bobolink (Dolichonvx oryzivorus) R 
_.~ ~vestern meadowlark (Sturnella neglecta) R 
-~, Red-winged blackbird (Agelaius phoeniceus) R 
-,,--~ Common grackle (Quiscalus guiscula) N 
- Brown-headed cowbird (r.lolothrus ater) N 
Family Fringillidae 
Dickcissel (Spiza americana) N 
American goldfinch (Sninus tristis) R 
Savannah sparrow (Passerculus sandwichensis) R 
Grasshonper sparrow (Ammodramns s~vannarum) R 
._.~-~ Vesper sparrow (Poocetes ... grarilineus) N 
Lark sparrow (Cliondestes grammacus) R 
Field sparrow (Spiza pusilla) N 
_____ Song sparrow (Helospiza melodia) N 
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